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FOREWORD

Over 100,000 burn patients require hospital care in the United States
annually. The admission of over 2,000 burn patients to the US Army Burn
Facility in Japan in 1967-1969, including over 1,100 patients in CY-68
alone, gives indication of the magnitude and seriousness of thermal in-
jury as a military medical problem. A severe burn adversely affects every
organ system and presents, usually in exaggerated form, all the patho-
physiologic changes that occur in patients with lesser forms of trauma. The
study of burn injury in man or locboratory animals, therefore, would seem
to require no further justification, since the information generated has not
only military relevance by definition but can be and, in fact, has been
directly applied to all forms of trauma as a contribution to national health
care. Certainly the best example of the economic and medical effective-
ness of regional care is this burn center, established by the US Army
in 1947,

A recurring preoccupation with what are called "key words" and statements
of relevance would only difute the above facts, since an extensive burn is
widely recognized as the most severe injury to which man is liable. In fact,
recent inquiries suggesting that computer modeling can substitute for human
or animal studies provide an excelient example of how "perception" can be
dulled by unwarranted use of modish words and phrases by those with
vested interests and no familiarity with the actual problems. Such in vitro
modeling, as should be obvious to all, is only possible when the precise in-
teractions of all variables are known with certainty--a situation which

does not exist today. Animal studies are not carried out for their own sake
but for what can be applied to burned man to reduce death and disability.
To those of us who care for burn patients, the goal-directed research and
clinical care activities reported in this volume appear not only of unques-
tioned military relevance but of potential benefit to all trauma patients.

/gau//“/ﬁuzyi

Colonel,
Commander & Director
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Two hundred and fourty-four patients with thermal injury were admit-

ted to the Clinical Division of the United States Army institute of
Surgical Research during the calendar year of 1974. The Institute of

. Surgical Research's main emphasis continues to be providing optimal care

: to military personnel and civilians with major thermal injuries. Clinical
investigation has continued into the physiology, biochemical and bacterio-
logic aspects of thermal injury. In addition a new facet has been added
to our care of the thermally injured patient in that early definitive
plastic reconstruction has been undertaken in healed patients prior to
their discharge, and a small group of patients have been selected for
long term rehabilitation and reconstruction. During the calendar year of
1974 23 separate patients were admitted electively for reconstructive
procedures. The personnel of this urit have also participated in many
education programs both military and civilian. This report summarizes
the activity of the Clinical Division of the United States Army Institute
of Surgical Research in 1974 and cites the recognizable complications
which have contributed to mortality and morbidity in burn patients. Clin-
ical evaluations have been carried out of post-burn pulmonary changes, the
metabolic response of the patient to his injury, biologic dressings,
synthetic dressings, electrolyte changes in the post-burn period, high




voltage injury, post burn protein metabolism, Laser excision of burns,
gastroesophageal endoscopy, enzymatic debridement; and a comparison
made of sulfamylon verses silver sulfadiazine as a topical agent.

1974 14b patients were air evacuated by the ISR burn team or 61% of all

admissions.

Thermal injury
Topical therapy
Autograft
Homograft

Heterograft
Resuscitation
Air evacuation
Mortality

In




CLIMICAL OPEZRATION, CEHNTER FOR TREATHENT
OF BURNED SOLDIERS

The Clinical Division of the United States Army institute of
Surgical Research continued through the year of 197l to have as its 3
primary objective the provision of clinical care for thermally injured ‘
soldiers. The number of admissions declined from 261 in 1973 to 24k
patients in 1974,

in 1974 there were a total of 113 aeromedical evacuation flights,
109 of these were CORUS flights (within the Continental United States)
with 14h patients evacuated. A1)l patients within a radius of 200 miles
of Brooke Army Medical Center requiring air evacuation were transported i
by helicopter. There were 27 flights for that purpose. There were 4 i3
flichts outside of the Continental United States all to Alaska.

e g -

sy e

CLINICAL MANAGE!ENT

In depth description of the managerment of patients with thermal
injury as practiced by this Institute are found in previous Annual
Yeports and in numerous scientific publications. Therefore the following
remarks will be limited to new and current methods of clinical therapy.

gt de i en
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The most significant change in burn therapy at the Institute of
Surgical Research during the calendar year of 1974 was a result of a
comparison study of sulfamylon versus silver sulfadiazine as the initial
topical antimicrobial agent. The initial study consisted of 84 patients
ranaged by burn size and age and randomized in pairs. One member of
each pair receiving sulfamylon the other receiving silver sulfadiazine.
The LA 50 was 20% better in the 15 to 40 age aroup in those patients
treated with silver sulfadiazine than the sulfamylon treated patients.
It was therefore elected in July of 1974 to use silver sulfadiazine as
the initial topical antimicrobial agent. Through the remainder of 197k
silver sulfadiazine was used exclusively and at the end of the year the
LA 50 was still in excess of 63.5% in the 15 to 40 age group with the
inclusion of all inhalation injuries.

The pulmonary complications which have continued to cause morbidity
and mortality early in the course of the thermally injured patient are
less frequently seen in the silver sulfadiazine treated patient. Silver
sulfadiazine offers poor bacteriologic control of the burn wound so that
patients with extensive burns (thosc over 65 to 70% with a large third
decree component) pursue a septic course starting two to three weeks post
burn. It is our opinion at present that although sulfamylon offers
better bacteriologic control of the burn wound it accentuates hyperventi=-
lation in the early burn period especially immediately after resuscitation
in those with burns over 30%. This appears to result from either carbonic
anhydrase inhibition or an as yet unidentified activity and sucgests that
sul famylon should be erployed cautiously if at 211 in the early post-burn
pericd.




The ])3Xenon Tung scan continues to be a useful diacnostic modality
for acute inhalation injuries. Althouch a small number of false positive
and false necative scans have beer identified, these patients can usually
be separated on clinical grounds and bronchoscopic findings. PRecently the
norphologic chanaes in the tracheobronchial tree resulting from inhalation
injury have been evaluated by fiberoptic bronchoscopoy. Large airway
chemical tracheobronchiti?Bgas been identified as a2 variant of inhalation
injury in the absence of Xenon scintiphotographic parenchymal changes
resulting from the inhalaticn of products of incomplete combustion. ‘ith
the two rmodalities the inhalation injury can be divided anatomically
into a large ainray injury and parenchymal injury. At present an investi-
ration is underway to assess the efficacy of systemic steroids adninister-
ed in high doses within the first 72 hours post inhalation injury. Routine
chest roentgenograpnhy, fiberoptic bronchoscopy, 133¥enon lung scan and
pulmonary function studies are being used to evaluate diagnostic accuracy
and the effect of treatnent on inhalation injury.

An evaluation of Sutilain enzymatic debridement of burned hands has
been completed. The basic findings were that there was rapid dissolution
of the surface of the eschar in the enzyme treated hand, however, a
sraftable wound bed was achieved no more rapidly than if safine soaks had
been used since the enzyme appears to be ineffective in removing deep
dermal elerents and necrotic fat. The only use of enzymatic debridement
for burned hands is for softening the eschar more rapidly. Such a use
may be an alternative to digital escharotomy.

~lucose kinetics have been determined in ¢ patients following
thermal injury usino a computerized one pool rodel to analyze data gen-
erated from intravenous and oral clucose tolerance curves. %Glucose
production is increased to 3 to 4 times normal between the seventh and
fifteenth day post injury and then decreases to normal with closure of
the burn wound. The hyperglycemia seen during the post injury period is
related to increased glucose production not decreased glucose disap-
pearance. This is in marked contrast to the clucose kinetics during the
resuscitation period or septic episodes which are characterized by pro-
longed disappearance of the clucose from the clucose space and minimally
etevated clucose production.

Juring 1974 research has continued in an effort to modify the
central nervous system adrenergic response following thermal injury. o
decrease in hypermetabolism has been seen ':ith the use of topical anes-
thesia, regional deinnervation of injured extremities, salicilate admin-
istration, calcium infusion, or ingestion of L-Dopa. The hypermetabolic
response of normal man to ccld exposure was decreased by inhaling 797
helium and 215 oxygen when compared with studies using room air alone.
Evaluation of the role of the inert cases on central nervous system
adrenergic function is now being pursued in both normal subjects and
patients.

Again in 197L the two major fluid electrolyte disturbances seen at
the Institute of Surgical RPesearch in the thermally injured paticnts
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were hypernatremia and hyponatremia. iyponatremia reflecting a water
deficit was found to te the most common electrolyte abnormality in burn
patients as a whole. lhyponatremia is the most common clectrolyte change
in the burned child who has seizures and it is caused by either excessive
administration or too rapid administration of electrolyte free fluids or
the ' leaching'' effect of silver nitrate dressings. This finding calls :
for caution in the administration of non-electrolyte fluids in small chil- “
dren and a careful ronitoring of all patients in silver nitrate dressincgs. :

interest was continued during 1274 in primary excision of third it
degree burns. Final evaluation has determined that the carbon dioxide 4
laser in its present state is of advantage to the cutting current of the i
electrocautery, but that both modalities are superior to the scalpel ex- i
cision. Excisions have fallen into two categories, massive burns excised '
and covered with allograft or xenograft which have uniformly done voorly,
and localized third degree burns in areas amenable to excision in patients
vith roderate size burns (40 to 65%). The latter have virtually always
done well.

Tancential excision has also been evaluated during 1974, The tan-
cential excisions fall into two groups. The first beinc tangential ex-
cisions of burns of the hands with early autografting. ‘'hen the hand to
be tancentially excised had deep second degree burns the results vere
uniformly excellent, when the injury was full thickness the results vere
hard to distinguish from those observed by allowing the eschar to sepa-
rate spontaneously. Tangential excision was also employed in patients
having full thickness wounds with tenacious eschar. The eschar was tanr-
rentially excised until freely bleeding yellow fat was encountered.

“lhen small test areas of graft were placed on the yellow fat no take was
accomplished. The routine treatment therefore was to wrap the tangentizal-
1y excised extremity in sulfamylon solution soaks and allow nranulation
tissue to form. ‘lound maturation usually takes place in 7 to 14 days
following which the wound can be closed with ‘meshed' crafts with excel-
lent results.

vebulized gentamycin was evaluated as a deterent to oulmonary infect-
ion during 1974, Patients that developed a roentcenologically evident
infiltrate post-burn were treated in a double blind study with eitnher
nebulized centanicin or nebulized saline. Twenty patients have been
studied to date. Seven patients in each zroup were fully treated and
evaluated. Six of seven patients treated with gentamicin cleared their
infiltrates whereas only two of seven civen normal saline cleared their
infiltrates. ‘lone of six patients in the gentamicin treated c¢roup died
of bronchopneumcnia, whereas three of six in the saline croup died of
bronchopneumonia. The study is continuing to datermine the reliability
and significance of these findings.

“astroesophageal endoscopy with the fiberoptic endoscope has contin-
uted to be a valuable diacnostic modality through 1974. It has been
found to be a reliable and sensitive method of diagnosing upper 7l




disease. Colonoscopy has been undertaken on six patients within 72 hours
post burn. Although three of these patients showed evidence of castro-
duodenal disease on gastroduodenoscopy, all of the patients had normal
colonic mucosa. Before the occurrence of microvascular ischemia with
mucosal damage of the colon can be documented, additional patients must
be studied with upper and lower tract endoscopy within the early post-
burn period.

EDUCATION

During the period of this report, 3 surgical residents ‘rom Brooke
Army Medical Center, 1 from Fitzsimons, 1 from David Grant USAF iHedical
Center, Travis AFB, California and 1 civilian physician from Bexar County
Hospital participated as active members of the medical staff for periods
of 1 to 3 months as part of their surgical training. One physician from
the Army of Germany and cne from the Army of Yenezuela spent three months
training with the unit. Two ilavy and five Army reserve officerc comple-
ted their tours of active duty training with our unit for periods of 2 to
6 weeks. Two interns from the Department of Surgery at Brooke each
served one month of duty at the unit as did one general medical officer
from the Out Patient Department and one general surgeon from the Army
Hospital in Okinawa. One civilian physician from Syracuse H.Y. spent t.o
weeks training and one senior medical student from the University of
Arizona spent a month in observer training. Thirty-nine reserve officers
and 25 ilational Guard officers and paramedical personnel were given tours
and briefings. Twenty-one foreign visitors from the following countries:
Belgium, Pakistan, Thailand, Paraguay, Jordan, lsrael, Australia, India,
England, Mexico, ‘!est Germany and Sweden received briefings on the care
of the thermally injured patient and on the overall mission of the Insti-
tute of Surgical Research. Approximately 103 civilian and military

physicians and 192 nurses, students and paramedical personnel visited and
were briefed during 1974.

HHumerous scientific presentations concerning various aspects of
thermal injury werymade by members of the Clinical Division at local,

state, regional and national meetings as listed at the end of this section.

STATISTICAL RESUME

During the year 1974, 244 thermally injured patients were admitted
to the Institute of Surgical Research. As in 1973 no patients were air
evacuated by the Institute of Surgical Research Burn Team from the Far
East. There were 226 dispositions during 1974 and the subsequent data
will be based on those dispositions. The patients ranged in age from
5 months to 83 years with 180 males and 46 females. The average age of
the patient was 28.5 years with an average burn size of 41.5%, and a 19.8%
average third degree component. The average burn index was 30.5%. Out
of 226 dispositions, 178 had third degree burns (78.8%). Forty-five
patients were less than 15 years of age with an average age of 6.3 years.
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The average total burn in the pediatric age group was 33% with 18.5%
being third degree. The burn index in children was 26%. Of the 45
pediatric patients admitted, 35 had some third degree burn (77.8%).

The mortality in the pediatric age group was 35.5%. In the croup
of pediatric burn patients who died, the average age was 6.3 years and
the average burn size was 60% with 38.6% being third degree. The overall
mortality for the year 1974 was 42.9% or 97 patients out of the 226
expired, of which 76 were male and 21 were female. The average age of
the patient who died was 32 years and in this group the average total
burn was 60.8% with 35% being third degree for a burn index of 48%. The
increase in mortality compared to previous years is partly related to
the fact that no patients from Southeast Asia have been air evacuated
and the number of acute admissions has increased markedly as has the
average total per cent burn increased in the patients admitted to the
Institute of Surgical Research. O0Of the 97 patients who expired 85 or
87.6 had some third degree burn. Autopsies were performed in 79
patients (81.4%) of all the deaths. The average post burn day of
death was 21.4 which is a marked increase from the 11.8 of 1973 and
may represent the effect of the change in topical agent used in the
early post burn period.

Table 1 identifies the source of admission of patients during the
calendar year 1974. The majority of the burns were from the Continental
United States. Table 2 summarizes the burn etiology in 1974, Table 3
summarizes the effect of age and total body surface burn on mortality.

Table 4 lists the mortality rates in increments of 10% total body
surface burn from the years 1971 through 1974. Table 5 presents the
survival and mortality rate of patients with greater than 30% body sur-
face burns in the calendar years 1965-1974., |t should be noted that
there are no marked changes.

Table 6 shows a comparison of burn mortality in the pre-topical
antimicrobial years 1962-1963 with the cummulative index since 1965 when
Sulfamylon and later silver sulfadiazine have been used. As previously
reported the improvement is primarily in that group of burn patients
whose injury is 30-60% with little if any change in those patients with

Or

greater than 60% injury.

The average hospital stay in 1974 was 42.3 days. ‘hen convalescant
leave for active duty military personnel was excluded the average hos-
pital stay was 39.6 days. The average post burn admission day to the
Institute of Surgica) Research was 2.8. This figure reflects a decrease
in the average post burn day of admission from 11.2 days in 1970 to 9
days in 1971 and 7 days in 1972 and 5 days in 1973. The decrease in the
average admission time is because the patient population originates in
the Continental United States and also reflects the rapid aeromedical

A
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Table 1. Source of Admission, 1974 3
Area A AD AF  AFD N ND VAB Other TOTAL :
Ist Army 3 | 0 0 ] 0 4 6 15 é
3rd Army 3 3 0 3 2 3 8 15 37 2
5th Army 12 9 10 13 2 3 18 AL 131 %
pth Army 2 1 8 2 0 0 3 9 24 ‘
MDY 2 0 0 0 0 0 0 0 2 é
Alaska 1 0 ] 0 0 0 1 2 5 é
Germany 2 2 2 0 0 0 0 0 3 S
England 0 0 n 1 0 0 0 0 1
Spain 0 0 0 0 0 ] 0 0 1
Mexico 0 0 0 0 0 0 0 ] 1
San Salvador O 0 0 0 0 0 0 I ]
Okinawa 0 0 0 1 0 0 0 0 [
Thai land 0 0 0 0 0 0 0 1 1
!
) : 25 16 21 20 5 7 34 98 226
|- A - Army N - Navy, Marine Coros & US Coast Guard
AF - Air Force VAB - Veterans Administration Beneficiary

D - Dependent
Other: Civilian Emergency (95)
US Public Health Service Beneficiary (2)
Bureau of Employees' Compensation Beneficiary (1)
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Table 5,

Per Cent Burn Versus Survival, 1955-1974

Survivors (burns over 307)

Deaths

Year Ho . Average  Burn No. Average 7 Burn
Cases Total 37 Cases Total 37
1955 20 39.5 20.3 21 55. 38.1
1956 22 4i.o 17.3 20 57. 37.8
1957 19 38.4 24 1 17 57. 38.8
1958 15 42.3 21.6 23 56. 35.3
1959 29 43.1 20.6 24 63. 38.1
1960 17 Ly 2 20.1 30 57. 37.3
1961 18 by . 2 25.0 31 58. 39.7
1962 18 42.7 21.4 54 59. 46.2
1963 28 45.8 19.6 57 69. 41.0
1964 Lo 41.8 4.8 37 65. 42.4
1965 47 43.8 21.0 33 66. 33.4
1966 68 Li.s5 14.9 59 59. 31.3
1967 103 42.7 13.3 51 59. 32.3
1968 143 Ly 2 12.6 38 5k, 24.6
1969 113 43.2 1.1 70 58. 26.4
1970 92 39.4 10.7 70 51. 32.6
1971 63 41.9 14.0 68 60. 38.0
1972 62 42.0 17.2 103 56. 35.9
1973 47 43.7 19.6 113 60 . 36.2
1974 55 43.9 12.2 97 60. 35.9
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